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(57) ABSTRACT 
A mobile phone includes a display, a touchpanel provided on 
the display, etc., and can be set with a lock state. In a case that 
the lock state is set, a lock screen including a lock object is 
displayed on the display. Upon receipt of a mail, notification 
information of a newly-arrived mail is recorded in a notifica 
tion table and the notification information of the newly-ar 
rived mail is displayed in a notification area of the lock screen. 
If a user performs a sliding operation after touching the lock 
object, and then releases from the lock object within the 
notification area, the lock state is canceled, and a mail func 
tion is performed such that the above-described newly-ar 
rived mail is displayed. 

8 Claims, 11 Drawing Sheets 
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1. 

MOBILE TERMINAL AND LOCK 
CONTROLLING METHOD 

CROSS REFERENCE OF RELATED 
APPLICATION 

The disclosure of Japanese Patent Application No. 2011 
233814 is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a mobile terminal and a 

lock controlling method, and more specifically a mobile ter 
minal capable of being set with a lock State and a lock con 
trolling method thereof. 

2. Description of the Related Art 
A mobile terminal in which a lock state can be set is known, 

and one example of Such a kind of device is disclosed in 
Japanese Patent Application Laying-Open No. H11-203045 
G06F 3/033, G06F 3/00, H04Q 7/38, H04M 1/02, H04M 
1/23 laid-open on Jul. 30, 1999. In a mobile terminal device 
in this related art, a gesture of a double-tapping operation or 
the like is registered for each operating scene. Then, at a time 
that an operation of a touch panel is being stopped, ifagesture 
corresponding to an operating scene is performed with 
respect to the touch panel, the touch panel returns to a normal 
operation form a stopped State. 

However, in the mobile terminal device of the related art, if 
a plurality of operating scenes are to be registered, a user must 
memorize all of the plurality of operating scenes and gestures 
corresponding to the operating scenes. Then, when the user 
wishes to return the touch panel to a normal operation from a 
stopped State, if the user forgets a relationship between the 
gesture and the operating scene, it becomes impossible for the 
user to operate the mobile terminal device as he/she desires. 

SUMMARY OF THE INVENTION 

Therefore, it is a principal object of the present invention to 
provide a novel mobile terminal and lock controlling method. 

Another object of the present invention is to provide a 
mobile terminal and lock controlling method, in that a user 
can easily performs a desired function through a touch opera 
tion. 

The present invention employs following features in order 
to solve the above-described problems. It should be noted that 
reference numerals and the Supplements inside the parenthe 
ses show one example of a corresponding relationship with 
the embodiments described later for easy understanding of 
the present invention, and do not limit the present invention. 
A first aspect according to the present invention is a mobile 

terminal having a display portion, a touch panel provided on 
the display portion and a detecting portion which detects a 
touch operation to the touch panel, and capable of being set 
with a lock state restricting execution of predetermined pro 
cessing based on a touch operation, comprising: a storing 
portion which stores notification information related to a 
predetermined function; a displaying processing portion 
which displays in a displaying area of the display portion, 
when the lock state is set, an object which accepts a touch 
operation for cancelling the lock state and moves in response 
to the touch operation, and the notification information; a 
determining portion which determines whether or not a touch 
operation that moves the object to a displaying domain where 
the notification information is being displayed, and then is 
released from the object is detected; a cancelling portion 
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2 
which cancels the lock state when it is determined said the 
touch operation is detected; and a performing portion which 
performs a function related to the notification information 
when it is determined that said touch operation is detected. 
A second aspect according to the present invention is a lock 

controlling method of a mobile terminal having a display 
portion, a touch panel provided on the display portion, a 
detecting portion which detects a touch operation to the touch 
panel, and a storing portion which stores notification infor 
mation related to a predetermined function, and capable of 
being set with a lock state restricting execution of predeter 
mined processing based on a touch operation, comprising 
steps of displaying in a displaying area of the display portion, 
when the lock state is set, an object which accepts a touch 
operation for cancelling the lock state and moves in response 
to the touch operation, and the notification information, deter 
mining whether or not a touch operation that moves the object 
to the displaying domain where the notification information is 
being displayed, and then is released from the object is 
detected; cancelling the lock state when it is determined that 
said touch operation is detected; and performing a function 
related to the notification information when it is determined 
that said touch operation is detected. 
A third aspect according to the present invention is a 

mobile terminal having a display portion, a touch panel pro 
vided on the display portion and a detecting portion which 
detects a touch operation to the touch panel, and capable of 
being set with a lock state restricting execution of predeter 
mined processing, comprising: a storing portion which stores 
notification information related to a predetermined function: 
a displaying processing portion which displays the notifica 
tion information in a displaying area of the display portion 
when the lock state is set; a determining portion which deter 
mines whether or not a predetermined touch operation to a 
displaying domain where the notification information is 
being displayed; a cancelling portion which cancels the lock 
state when it is determined that said predetermined touch 
operation is detected; and a performing portion which per 
forms a function related to the notification information when 
it is determined that said predetermined touch operation is 
detected. 
The above described objects and other objects, features, 

aspects and advantages of the present invention will become 
more apparent from the following detailed description of the 
present invention when taken in conjunction with the accom 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an appearance view showing a mobile phone of 
one embodiment according to the present invention. 

FIG. 2 is an illustrative view showing electrical structure of 
the mobile phone shown in FIG. 1. 

FIG.3 is an illustrative view showing one example of a lock 
screen displayed on a display shown in FIG. 1. 

FIG. 4 are illustrative views showing one example of an 
operation when a lock state being set in the mobile phone 
shown in FIG. 1 is to be canceled, wherein FIG. 4(A) shows 
a direction of a touch operation performed to a lock object 
shown in FIG. 3, FIG.4(B) is a displaying example of a state 
that the lock object is moved outside a screen, and FIG. 4(C) 
shows a displaying example of a standby screen. 

FIG. 5 is an illustrative view showing one example of 
structure of a notification table stored in a RAM shown in 
FIG 2. 
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FIG. 6 is an illustrative view showing one example of a lock 
screen including notification information and being dis 
played on the display shown in FIG. 1. 

FIG. 7 is an illustrative view showing one example of a lock 
screen including a plurality of notification information and 
being displayed on the display shown in FIG. 1. 

FIG. 8 are illustrative views showing one example of an 
operation for changing the plurality of notification informa 
tion shown in FIG. 7, wherein FIG. 8(A) shows a touch 
operation to be performed against a scroll bar shown in FIG. 
7, and FIG. 8(B) shows a displaying example of other notifi 
cation information. 

FIG. 9 are illustrative views showing one example of an 
operation for displaying additional information in the notifi 
cation information shown in FIG. 8(B), wherein FIG. 9(A) 
shows a touch operation against a lock object shown in FIG. 
8(B), and FIG. 9(B) shows a touch operation against a dis 
playing domain of the notification information shown in FIG. 
8(B). 

FIG. 10 are illustrative views showing one example of a 
screen transitionata time that a function corresponding to the 
notification information shown in FIG. 8(B) is performed, 
wherein FIG. 10(A) shows a state that the touch operation is 
released from a state shown in FIG. 9(B), and FIG. 10(B) 
shows a displaying example of a GUI for a mail function. 

FIG. 11 is an illustrative view showing one example of a 
memory map of the RAM shown in FIG. 2. 

FIG. 12 is a flowchart showing one example of a part of a 
lock controlling process by a processor shown in FIG. 2. 

FIG. 13 is a flowchart showing one example of another part 
of the lock controlling process by the processor shown in FIG. 
2, following FIG. 12. 

FIG. 14 are illustrative views showing another example of 
a lock screen including notification information and display 
ing examples at a time that a function corresponding to the 
notification information is performed, displayed on the dis 
play shown in FIG.1, wherein FIG. 14(A) shows a displaying 
example of a lock screen including notification information 
of a first blog function, FIG. 14(B) is a displaying example 
showing additional information of the notification informa 
tion shown in FIG. 14(A), and FIG. 14(C) is a displaying 
example of a GUI for the first blog function. 

FIG. 15 are illustrative views showing of the other example 
of a lock screen including notification information and dis 
playing examples at a time that a function corresponding to 
the notification information is performed, displayed on the 
display shown in FIG. 1, wherein FIG. 15(A) shows a dis 
playing example of a lock screen including notification infor 
mation of a second blog function, FIG. 15(B) is a displaying 
example showing additional information of notification infor 
mation shown in FIG. 15(A), and FIG. 15(C) is a displaying 
example of a GUI for the second blog function. 

FIG. 16 are illustrative views showing one example of an 
operation for changing notification information displayed on 
the display shown in FIG. 1 to secret displaying, wherein FIG. 
16(A) shows a direction and a distance of a touch operation 
performed against a notification area shown in FIG. 8(B), 
FIG.16(B) shows a state that a touch operation is performed 
in the direction and with the distance shown in FIG. 16(A), 
and FIG.16(C) shows a state that the notification information 
shown in FIG.16(A) is changed to the secret displaying. 

FIG. 17 is a flowchart showing one example of a part of a 
lock controlling process by the processor shown in FIG. 2 of 
a second embodiment. 

FIG. 18 are illustrative views showing one example of an 
operation for displaying notification information displayed 
on the display shown in FIG. 1 by category, wherein FIG. 
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4 
18(A) shows one example of a lock screen that a category icon 
is displayed, FIG. 18(B) shows a state that a touch operation 
is being performed to the category icon shown in FIG. 18(A), 
and FIG. 18(C) shows a displaying example of a plurality of 
notification information classified by category. 

FIG. 19 is a flowchart showing one example of a part of a 
lock controlling process by the processor shown in FIG. 2 of 
a third embodiment. 

FIG. 20 are illustrative views showing a further example of 
a lock screen including notification information and display 
ing examples at a time that a function corresponding to the 
notification information is performed, displayed on the dis 
play shown in FIG. 1, wherein FIG. 200A) shows a lock 
screen including a task icon, FIG.20(B) shows a state that a 
touch operation is being performed to the task icon shown in 
FIG. 200A), and FIG. 2000) shows another displaying 
example of a GUI of a mail function. 

FIG. 21 is an illustrative view showing one example of a 
security screen displayed on the display shown in FIG. 1. 
FIG.22 is a flowchart showing one example of a part of a 

lock controlling process by the processor shown in FIG. 2 of 
the other embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

<First Embodiment> 
With referring to FIG. 1, a mobile phone 10 of one embodi 

ment according to the present invention is a Smartphone as 
one example, and includes a longitudinal flat rectangular 
housing 12. However, it is pointed in advance that the present 
invention can be applied to an arbitrary mobile terminal Such 
as a tablet terminal, a PDA, etc. 
A display 14 Such as a liquid crystal, organic EL or the like 

is provided on a main Surface (front Surface) of the housing 
12. A touch panel 16 is provided on the display 14. Therefore, 
in the mobile phone 10 of this embodiment shown, the most of 
input operations except an operation through a hard key 
described later are performed through the touch panel 16. 
A speaker 18 is housed in the housing 12 at a side of the 

front Surface at one end of a longitudinal direction, and a 
microphone 20 is housed at a side of the front surface at the 
other end in the longitudinal direction. 
As a hard key constituting an inputting portion together 

with the touch panel 16, in this embodiment, a call key 22, an 
end key 24 and a menu key 26 are provided. 

For example, the user can input a telephone number by 
making a touch operation on the touch panel 16 with respect 
to a dial key (not shown) displayed on the display 14, and start 
a telephone conversation by operating the call key 22. If and 
when the end key 24 is operated, the telephone conversation 
can be ended. In addition, by long-depressing the end key 24, 
it is possible to turn-on/-off a power of the mobile phone 10. 

If the menu key 26 is operated, a menu screen is displayed 
on the display 14, and in Such a state, by making a touch 
operation on the touch panel 16 against a soft key, a menu icon 
(both, not shown) or the like being displayed on the display 
14, it is possible to select a menu, and to decide Such a 
selection. 
With referring to FIG. 2, the mobile phone 10 of the 

embodiment shown in FIG. 1 includes a processor 30 called 
as a computer or a CPU. The processor 30 is connected with 
a wireless communication circuit 32, an A/D converter 36, a 
D/A converter 38, an input device 40, a display driver 42, a 
flash memory 44, a RAM 46, a touchpanel control circuit 48, 
etc. 
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The processor 30 is in charge of a whole control of the 
mobile phone 10. All or a part of a program set in advance on 
the flash memory 44 is, in use, developed into the RAM 44, 
and the processor 30 operates in accordance with the program 
in the RAM 44. In addition, the RAM 44 is further used as a 
working area or buffer area for the processor 30. 

The input device 40 includes the touch panel 16 shown in 
FIG. 1, the hard keys 22.24 and 26, and constitutes an oper 
ating portion or an inputting portion. Information (key data) 
of the hard key operated by the user is input to the processor 
3O. 
The wireless communication circuit 32 is a circuit for 

transmitting and receiving a radio wave for a telephone con 
Versation and a mail via an antenna 34. In this embodiment, 
the wireless communication circuit 32 is a circuit for per 
forming a wireless communication with a CDMA system. For 
example, if the user designates a telephone dispatch (tele 
phone call) using the input device 40, the wireless communi 
cation circuit 32 performs a telephone call processing under 
instructions from the processor 30 and outputs a telephone 
call signal via the antenna 34. The telephone call signal is 
transmitted to a telephone at the other end of the line through 
a base station and a communication network. Then, an incom 
ing processing is performed in the telephone at the other end 
of the line, a communication-capable state is established and 
the processor 30 performs the telephonic communication pro 
cessing. 

Specifically describing, a normal telephonic communica 
tion processing, a modulated Sound signal sent from a tele 
phone at the other end of the line is received by the antenna34. 
The modulated Sound signal received is Subjected to a 
demodulation processing and a decode processing by the 
wireless communication circuit 32. A received sound signal 
obtained through Such processing is converted into an analog 
sound signal by the D/A converter 38 to be output from the 
speaker 18. On the other hand, a sending Sound signal taken 
in through the microphone 20 is converted into sound data by 
the A/D converter 36 to be applied to the processor 30. The 
Sound data is subjected to an encode processing and a modu 
lation processing by the wireless communication circuit 32 
under instructions by the processor 30 to be output via the 
antenna 34. Therefore, the modulated Sound signal is trans 
mitted to the telephone at the other end of the line via the base 
station and the communication network. 
When the telephone call signal from a telephone at the 

other end of the line is received by the antenna 34, the wireless 
communication circuit 32 notifies the processor 30 of the 
incoming call. In response thereto, the processor 30 displays 
on the display 14 Sender information (telephone number and 
so on) described in the incoming call notification by control 
ling the display driver 42. In addition, the processor 30 out 
puts from the speaker 18 a ringtone (may be also called as a 
ringtone melody, a ringtone voice). 

Then, if the user performs a responding operation by using 
the call key 22 (FIG. 1), the wireless communication circuit 
32 performs a processing for establishing a communication 
capable state under instructions by the processor 30. Further 
more, when the communication-capable state is established, 
the processor 30 performs the above-described normal tele 
phone communication processing. 

If the telephone communication ending operation is per 
formed by the end key 24 (FIG. 1) included in the input device 
40 after a state is changed to the communication-capable 
state, the processor 30 transmits a telephone communication 
ending signal to the telephone at the other end of the line by 
controlling the wireless communication circuit 32. Then, 
after the transmission of the telephone communication end 
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6 
ing signal, the processor 30 terminates the telephone commu 
nication processing. Furthermore, in a case that the telephone 
ending signal from the telephone at the other end of the line is 
previously received, the processor 30 also terminates the tele 
phone communication processing. In addition, in a case that 
the telephone communication ending signal is received from 
the mobile communication network not from the telephone at 
the other end of the line, the processor 30 also terminates the 
telephone communication processing. 
The microphone 20 shown in FIG. 1 is connected to the 

A/D converter 36, and as described above, a sound signal 
from the microphone 20 is input to the processor 30 as digital 
sound signal through the A/D converter 36. The speaker 18 is 
connected to the D/A converter 38. The D/A converter 38 
converts a digital sound signal into an analog Sound signal So 
as to apply to the speaker 18 via an amplifier. Therefore, a 
sound or voice of the sound data is output from the speaker 18. 

In addition, the processor 30 adjusts, in response to an 
operation of a volume by the user, a sound volume of the 
Sound output from the speaker 18 by controlling an amplifi 
cation factor of the amplifier connected to the D/A converter 
38. 
The display driver 42 is connected with the display 14 

shown in FIG. 1, and therefore, the display 14 displays an 
image or video in accordance with image or video data output 
from the processor 30. That is, the display driver 40 controls 
a displaying by the display 14 which is connected to the 
display driver 40 under instructions by the processor 30. In 
addition, the display driver 42 includes a video memory 
which temporarily stores the image or video data to be dis 
played. The display 14 is provided with a backlight which 
includes a light source of an LED or the like, for example, and 
the display driver 42 controls, according to the instructions of 
the processor 30, brightness, light-on/off of the backlight. 
The touch panel 16 shown in FIG. 1 is connected to the 

touch panel control circuit 48. The touch panel control circuit 
48 applies a necessary Voltage, etc. to the touch panel 16, and 
inputs to the processor 30 a touch start signal indicating a start 
of a touch by the user, a touch end signal indicating an end of 
a touch by the user, and coordinates data indicating a touch 
position that the user touches. Therefore, the processor 30 can 
determine which icon or key is touched by the user based on 
the coordinates data. 

In the embodiment, the touch panel 16 is of an electrostatic 
capacitance system that detects a change of an electrostatic 
capacitance between electrodes, which occurs when an object 
Such as a finger is in close to a surface of the touch panel 16, 
and it is detected that one or more fingers is brought into 
contact with the touch panel 16, for example. In addition, the 
touch panel 16 is a pointing device which is provided on the 
display 14 and designates an arbitrary position within a 
screen of the display. The touch panel control circuit 48 
functions as a touch detecting portion, and detects a touch 
operation within a touch-effective range of the touch panel 
16, and outputs coordinates data indicative of a position of the 
touch operation to the processor 30. That is, the user can input 
an operating position, an operating direction and so on to the 
mobile phone 10 by touching, sliding and releasing on or 
from the surface of the touch panel 16. 

In addition, for a detection system of the touch panel 16, a 
Surface-type electrostatic capacitance system may be 
adopted, or a resistance film system, an ultrasonic system, an 
infrared ray System, an electromagnetic induction system or 
the like may be adopted. Furthermore, a touch operation is not 
limited to an operation by a finger, may be performed by a 
touch pen. 



US 8,738,090 B2 
7 

Furthermore, although a detailed description will be omit 
ted here, the mobile phone 10 includes, in its telephone func 
tion, an answering machine function performing automatic 
answering and recording a message of a person making a 
telephone call in a case that a predetermined time elapses 
while no response occurs to the telephone call. Furthermore, 
the mobile phone 10 can perform a mail function through a 
communication with a network. 

In addition, the above-described wireless communication 
circuit 32, A/D converter 34 and D/A converter 36 may be 
included in the processor 30. 
The mobile phone 10 is provided with a lock function 

making the above-described function or the like not to be 
performed through a touch operation. For example, if the end 
key 24 is operated, a power for the display 14 and the touch 
panel 16 is turned-off and a lock state is set. Thereafter, if the 
end key 24 is operated, the power of the display 14 and the 
touch panel 16 is turned-on, and a lock screen shown in FIG. 
3 is displayed so as to accept a cancelling operation of the lock 
State. 

In addition, in the lock state of this embodiment shown, the 
power for the display 14 and the touch panel 16 is turned-off 
until the lock screen becomes to be displayed, and therefore, 
electrical power consumption of the mobile phone 10 can be 
suppressed. However, in other embodiments, the power of the 
touchpanel 16 may not be turned-off, and a touch operation is 
made invalid by disregarding an input touch operation by the 
processor 30. 

With referring to FIG. 3, a displaying range of the display 
14 for displaying a lock screen includes a status displaying 
area 60 and a function displaying area 62. In the status dis 
playing area 60, an icon (picto) showing a radio wave recep 
tion state by the antenna 34, an icon showing a residual 
battery capacity of a secondary battery and a time are dis 
played. In the function displaying area 62, a current date and 
time 70 is displayed and a lock object Ob is displayed at a 
lower center. Then, a displaying position of the lock object Ob 
is changed in accordance with a position of a finger of the 
user, i.e. a current touch position. 

Here, if a predetermined touch operation is performed with 
respect to the lock object Ob, the lock state is canceled. 

For example, with referring to FIG. 4(A), the finger is 
slidden such that a moving distance of the lock object Ob 
becomes equal to or longer than a predetermined distance, 
and then, the finger is released from the lock object Ob, as 
shown in FIG. 4(B), displaying of the lock object Ob disap 
pears. Then, if the displaying of the lock object Ob disap 
pears, in the function displaying area 62 of the display 14, a 
standby screen shown in FIG. 4(C) becomes to be displayed. 
Furthermore, the lock state can be also canceled in a case that 
a touch operation (flick) that the lock object Ob is flicked with 
the finger at a predetermined speed or more. Thus, in this 
embodiment shown, in order to make the user operate the lock 
object Ob by one hand, the lock object Ob is displayed at a 
lower center of a screen. Therefore, it is possible for the user 
to easily perform a cancelling operation of the lock state by 
one hand. Furthermore, a direction of a touch operation for 
cancelling the lock state with respect to the lock object Ob is 
not restricted, and therefore, a cancelling operation can be 
easily performed with either one of both hands. 

In addition, if the moving distance of the lock object Ob is 
less than the predetermined distance, or a speed of the flick is 
slow, the lock state is not canceled, and the lock Icon Ob 
returns to its home position. 

FIG. 5 is an illustrative view showing one example of 
structure of a notification table. The notification table is a 
table in which notification information for being notified to 
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8 
the user is recorded. At a time that an unattended call (missed 
call) occurs, or a time that a voice is recorded by an automatic 
answering machine function, or a newly-arrived mail is 
received by a mail function, notification information is 
recorded in the notification table with a time that the notifi 
cation information occurs and a content thereof. 

With referring to FIG. 5, the notification table includes 
“time column” wherein a time that the notification informa 
tion occurs is recorded, “function column” whereinafunction 
corresponding to the notification information is recorded, 
“content column” wherein a content of the notification infor 
mation is recorded and “additional information column 
wherein additional information of the notification informa 
tion is recorded. Then, each row of the notification table 
corresponds to one notification information. 

For example, notification information occurring at thirteen 
o'clock twenty minutes (13:20) and fourteen o'clock thirty 
eight minutes (14:38) shows that a telephone call from “Ms. 
+++ has not been responded (unattended telephone call or 
missed call) and as the additional information, a telephone 
number of “Ms. +++’ is recorded. Furthermore, notification 
information occurring at fifteen o’clock ten minutes (15:10) 
indicates that a mail (subject “Hello') from “Mr. *** who is 
a sender is received, and a part (“What would - - - ) of a text 
or body of the mail is recorded as the additional information. 

In addition, if the Voice of a telephone-calling person is 
recorded by the automatic answering machine function, a 
recording time and so on are recorded in the notification table 
as notification information, and as additional information, a 
telephone number of the person is recorded. 

Here, in a case that the lock state is set, notification infor 
mation recorded in the notification table is displayed in the 
lock screen. With referring to FIG. 6, the function displaying 
area 62 is formed with a notification area 72 which displays 
the notification information. If and when one piece of notifi 
cation information is recorded in the notification table, the 
notification information N1 corresponding to this notification 
information is displayed in the notification area 72. Further 
more, with referring to FIG. 7, in a case that at least three (3) 
pieces of notification information are recorded in the notifi 
cation table, in the notification area 72, two (2) pieces of 
notification information N1 and N2 being old in a recording 
sequence and a scroll region SC including a scroll bar B are 
displayed. Then, in the each notification information N, an 
icon corresponding to the notification information, a time that 
the notification information occurs, and a content of the noti 
fication information are included. In addition, the additional 
information is not displayed at this time. 

Furthermore, as shown in FIG. 7, in the embodiment 
shown, a maximum number of the notification information 
capable of being displayed in the notification area 72 is two 
(2), and therefore, the scroll region SC displayed in the noti 
fication area 72 shows that the notification information N3 
having not been displayed at a current time exists. 

With referring to FIG. 8(A) and FIG. 8(B), if a touch 
operation that the scroll bar B is moved downwardly is per 
formed, the notification information N to be displayed in the 
notification area 72 is renewed. In this example, the notifica 
tion information N1 becomes not to be displayed, and instead 
thereof, the notification information N3 becomes to be dis 
played. In addition, a displaying position of the notification 
information N2 is moved to a position that the notification 
information N1 was displayed. Thus, even in the lock state, a 
touch operation (scroll operation) for renewing the displaying 
of the notification information can be accepted. Therefore, 
the user is able to confirm respective notification information 
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N without cancelling the lock state even if a plurality of 
notification information N are recorded. 

In addition, in other embodiment, in a case that a touch 
operation for moving in up and down direction within the 
notification area 72, as similar to a case that the scroll bar B is 
operated, the notification information N to be displayed in the 
notification area 72 is renewed. 

Furthermore, the notification information N of the mail 
function in other embodiments, only either one of a reception 
time or a sender name may be included. 

With referring to FIG.9(A) and FIG.9(B), if the finger is 
moved within a displaying domain of arbitrary notification 
information N within the notification area 72 while staying in 
touch to the lock object Ob, and a predetermined time (three 
(3) seconds, for example) elapses, additional information is 
displayed. For example, a touch position is moved to the 
notification information N3 corresponding to a newly-arrived 
mail, the additional information (a part of a text or body of the 
newly-arrived mail) being recorded in the notification table is 
read, and the additional information becomes to be displayed 
in the notification area 72 instead of the notification informa 
tion N3. Furthermore, if the additional information is dis 
played, lines forming a frame, icons, etc. is made thicker. 
Thus, the user can confirm a detailed content of the notifica 
tion information N while the lock state is not canceled. In 
addition, if and when the additional information is to be 
displayed, characters, GUI, etc. may be displayed with being 
enlarged. 

In FIG.9(B), if a moving destination of the lock object Ob 
in the notification area 72 is within a displaying domain of the 
notification information N3, the displaying of the additional 
information is not changed, but if being in a displaying 
domain of the notification information N2, the additional 
information of the notification information N2 becomes to be 
displayed. If the lock object Ob is out of the notification area 
72, the displaying of the additional information is disap 
peared, and the notification information N previously dis 
played becomes to be displayed. 

Here, in this embodiment shown, if the finger is released 
from the lock object Ob in a state that the lock object Ob is 
moved within the displaying domain of the notification infor 
mation N, the lock state is canceled and a function according 
to the notification information N is performed. 

With referring to FIG. 10(A) and FIG. 10(B), the notifica 
tion information N3 is notification information notifying of a 
newly-arrived mail, and if the finger is released within the 
displaying domain that the notification information N3 is 
being displayed, the newly-arrived mail corresponding to the 
notification information N3 is displayed on the display 14. 
That is, in the function displaying area 62 of the display 14, 
details of the received mail are displayed, and a reply key 74 
for returning a mail to the newly-arrived mail (received mail) 
is displayed in a lower left. Then, the user can send a reply 
mail to the received mail being displayed as necessary. 

Thus, when the user confirms the notification information 
N displayed in the lock screen, if necessary, the user can 
cancel the lock state and perform a function corresponding to 
the notification information N. Especially, it is possible for 
the user to determine whether or not the lock state is to be 
canceled and the function corresponding to the notification 
information N is to be performed after confirmation of the 
details of the notification information N by the additional 
information. 

Furthermore, in a case that after the lock object Ob is 
touched, the touch position is included in the displaying 
domain of the notification information N2 for the unattended 
(missed) telephone call, the telephone number of a person 
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10 
who sends the telephone call is displayed as the additional 
information. Then, if the finger released from the lock object 
Ob, the lock state is canceled, and therefore, a telephone 
function is performed such that a telephone call is to be made 
to the telephone number of the additional information. That 
is, it becomes possible for the user to respond to the unat 
tended telephone call without an operation for cancelling the 
lock state. 

Furthermore, in a case that the notification information N 
by the automatic answering machine function is displayed on 
the display 14, in the displaying domain of the notification 
information N, a time that the voice is recorded, a name of a 
calling person, etc. are included. Then, if after the lock object 
Ob is touched, the touch position is included in the displaying 
domain of the notification information N for the automatic 
answering machine function, the telephone number of the 
calling person is displayed as the additional information, and 
upon releasing of the touch operation, the automatic answer 
ing machine function is performed in a state that the recorded 
voice can be reproduced. That is, it becomes possible to 
confirm the recorded Voice by omitting an operation that the 
lock state is canceled. 

In the above, features of the embodiments were summa 
rized, in the following, with using a memory map shown in 
FIG. 11 and flowcharts shown in FIG. 12 and FIG. 13, the 
features will be described in detail. 

With referring to FIG. 11, in a RAM 46 shown in FIG. 2, a 
program storage area 302 and data storage area 304 are 
formed. The program storage area 302 is an area for storing 
(developing) a part of orall program data set in advance in the 
flash memory 44 (FIG. 2) by reading out, as aforementioned. 
The program storage area 302 includes a lock controlling 

program 310 for cancelling a lock state, or for cancelling a 
lock State and performing a function, etc. In addition, in the 
program storage area 302, programs for performing a tele 
phone function, an automatic answering machine function 
and a mail function, etc. are included. 

Next, in the data storage area 304 of the RAM 46, a touch 
buffer 330 is formed, and the touch coordinates map data 332, 
GUI data 334, GUI coordinates data 336, notification table 
data 338 are stored. In addition, in the data storage area 304, 
a touch flag 340, a lock flag 342 and an operation counter 344 
are also provided. 
The touch buffer 330 is stored with data of the touch 

coordinates output by the touch panel control circuit 48. The 
touch coordinates map data 332 is data for mapping the touch 
coordinates by the touch operation and the displaying coor 
dinates on the display 14 with each other. That is, based on the 
touch coordinates map data 332, a result of the touch opera 
tion performed to the touch panel 16 is reflected in the dis 
playing of the display 14. 
The GUI data 334 is data for displaying a GUI of images, 

character strings, etc. for displaying the lock object Ob, the 
scroll bar B, the notification information N. The GUI coordi 
nates data 336 is data indicative of a coordinates position that 
the above-described GUI is being displayed. The notification 
table data 338 is data that a function and so on corresponding 
to the notification information are stored in relation to the 
notification information as shown in FIG. 5. 
The touch flag 340 is a flag for determining whether or not 

a touch to the touch panel 16 is performed. For example, the 
touch flag 340 is constituted by one-bit register. If the touch 
flag 340 is turned-on (truth), the register is set with a data 
value “1”. On the other hand, if the touch flag 340 is turned 
off (failure), a data value “O'” is set in the register. In addition, 
the touch flag 340 is changed on/off based on a signal output 
by the touch panel control circuit 48. 
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The lock flag 342 is a flag showing whether or not a lock 
state is set. For example, the lock flag 342 is turned-on in 
response to the processing turning the power for the display 
14 and the touch panel 16 off. Furthermore, the lock flag 342 
is also turned-offin response to the processing of the above 
described lock controlling program 310. Then, structure of 
the lock flag 342 is approximately same as that of the touch 
flag 340, and therefore, a detailed description thereof is omit 
ted here. 

The operation counter 344 is a counterfor measuring a time 
of the touch operation. The operation counter 344 is started to 
count (measure) a time when the touch position enters the 
notification area 72 in a state staying in touch. Therefore, the 
operation counter 344 may be called as an operation timer. 

In addition, the data storage area 304 is stored with image 
data and data of character strings being displayed in the 
standby state, and formed with a counter and a flag necessary 
for an operation of the mobile phone 10. 
The processor 30 processes a plurality of tasks including 

the lock controlling process shown in FIG. 12 and FIG.13 and 
so on in parallel with each other under controls by Linux 
(registered trademark)-base OS such as Android (registered 
trademark) and REX or other OSs. 

The lock controlling process is started at a time that the 
power for the display 14 is turned-on in a state that the lock 
state being set (the lock flag 340 is turned-on). 

In a step S1, the processor 30 fetches information of date 
and time from an RTC, and reads-out image data of the lock 
object Ob included in the GUI data 334 so as to display the 
lock screen as shown in FIG.3 in the function displaying area 
62 of the display 14. 

Subsequently, in a step S3, the processor 30 determines 
whether or not there is notification information. That is, it is 
determined whether or not the notification information is 
recorded in the notification table data 338. If “NO’ is deter 
mined in the step S3, that is, if no notification information is 
recorded in the notification table data 338, the process pro 
ceeds to a step S11. On the other hand, if"YES is determined 
in the step S3, that is, if the notification information is 
recorded in the notification table as shown in FIG. 5, for 
example, in a step S5, the processor 30 displays the notifica 
tion information. In addition, the processor 30 executing the 
processing of the step S5 functions as a displaying processing 
portion. 

Subsequently, in the step S11 in FIG. 13, it is determined 
whether or not a touch operation is performed. That is, it is 
determined whether or not the touch flag 340 is tuned-on and 
whether or not the touch coordinates stored in the touchbuffer 
330 is renewed. If “NO” is determined in the step S11, if a 
touch operation is not performed, for example, the processing 
of the step S11 is repeated. If “YES” is determined in the step 
S11, that is, if the touch operation is made, in a step S13, the 
processor 30 determines whether or not the lock object Ob is 
touched. More specifically, the processor 30 reads the coor 
dinates range of the lock object Ob from the GUI coordinates 
data 336, and determines whether or not the touch coordinates 
indicating the current touch position stored in the touch buffer 
330 is included in the coordinates range. 

If “NO” is determined in the step S13, that is, if the touch 
operation is not to the lock object Ob, in a step S15, the 
processor 30 determines whether or not a scroll operation is 
made. More specifically, it is determined whether or not the 
touch operation sliding in a scrolling direction (up and down 
direction, in this embodiment shown) is performed in a state 
that the touch coordinates representing the current touch posi 
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12 
tion stored in the touch buffer 330 is included in the coordi 
nates range of the scroll bar B included in the GUI coordinates 
data 336. 

If “NO” is determined in the step S15, that is, if no scroll 
operation is performed, the process returns to the step S11. If 
“YES” is determined in the step S15, that is, if the scroll 
operation is performed, the processor 30 renews the display 
ing of the notification information in a step S17, and then, the 
process returns to the step S11. For example, as shown in FIG. 
8(A), the scroll operation moving the scroll bar B down 
wardly, the notification information being not displayed is 
read-out from the notification table data 338 to renew the 
notification information as shown in FIG. 8(B). 

If the lock object Ob is touched, and “YES is determined 
in the step S13, in a step S19, the processor 30 determines 
whether or not the touch position is within the notification 
area. More specifically, the coordinates range of the notifica 
tion area 72 is read-out from the GUI coordinates data 336, 
and it is determined whether or not the touch coordinates 
indicating the current touchposition stored in the touch buffer 
330 is included in the coordinates range. If “NO’ is deter 
mined in the step S19, that is, if the touch position is not 
included within the notification area 72, the process proceeds 
to a step S35. 

If “YES” is determined in the step S19, if the current 
position is included within the notification area 72 displaying 
the notification information N3 as shown in FIG. 9(B), for 
example, the processor 30 starts a count or measurement of a 
time in a step S21. That is, the count or measurement of a time 
is started by the operation counter 344. Next, in a step S23, the 
processor 30 determines whether or not a predetermined time 
elapses. That is, it is determined whether or not the predeter 
mined time is counted by the operation counter 344. If “NO” 
is determined in the step S23, that is, the predetermined time 
has not been measured by the operation counter 344, the 
processor 30 repeats the processing of the step S23. 

If “YES” is determined in the step S23, that is, if the 
predetermined time elapses from a time that the touch posi 
tion enters the notification area 72, the processor 30 displays, 
in a step S25, additional information in the notification area 
72. If the touch position is included in the displaying domain 
of the notification information N3 as shown in FIG. 9(B), the 
additional information (“What would - - - ) corresponding to 
the notification information N3 is read from the notification 
table data 338, and the additional information is displayed 
instead of the notification information N3. The processor 30 
executing the processing of the step S25 functions as the 
additional information displaying portion. 

Subsequently, in a step S27, it is determined whether or not 
the touch position goes out of the notification area 72. That is, 
it is determined whether or not the touch coordinates showing 
the current touch position stored in the touch buffer 330 is not 
included in the coordinates range of the notification area 72 
included in the GUI coordinates data 336. If “YES is deter 
mined in the step S27, if the user's finger goes out of the 
notification area 72 by sliding, for example, the process 
returns to the step S19. In a case that the process returns to the 
step S19, the displaying of the additional information disap 
pears and the notification information previously displayed is 
displayed. 

If “NO” is determined in the step S27, that is, if the touch 
coordinates is not out of the notification area 72, in a step S29, 
the processor 30 determines whether or not the lock object Ob 
is released. That is, it is determined whether or not the lock 
object Ob is released in a state that the touch position is 



US 8,738,090 B2 
13 

included in the notification area 72. The processor 30 execut 
ing the processing of the step S29 functions as a determining 
portion. 

If “NO” is determined in the step S29, that is, if not 
released, the process returns to the step S27. On the other 
hand, if “YES” is determined in the step S 29, that is, if the 
lock object Ob is released within the displaying domain of the 
notification information N, in a step S31, the processor 30 
turns the lock flag 342 off, and performs a function corre 
sponding to the notification information N in a step S33. 
Then, if the processing of the step S33 is ended, the processor 
30 terminates the lock controlling process. For example, as 
shown in FIG.10(A) and FIG. 10(B), if the lock object Ob is 
released within the displaying domain of the notification 
information N3 notifying of a newly-arrived mail, the mail 
function is performed in the step S33, and the newly-arrived 
mail is displayed on the display 14. The processor 30 execut 
ing the processing of the steps S31 functions as a cancelling 
portion, and the processor 30 executing the processing of the 
step S33 functions as a performing portion. 

In addition, if “NO’ is determined in the step S19, that is, 
if the touch position is not included in the notification area 72 
after the lock object Ob is touched, in a step S35, the proces 
sor 30 determines whether or not a cancelling operation is 
performed. For example, it is determined whether or not a 
touch operation of the flick that the lock object Ob is flicked 
out of the screen or a touch operation of the slide that the lock 
object Ob is moved by a distance equal to or more than the 
predetermined distance is performed. 
If"NO" is determined in the step S35, if a portion that none 

is displayed is touched, for example, the process returns to the 
step S11 to display the lock screen again. In addition, if the 
moving distance of the lock object Ob is shorter than the 
predetermined distance or if the speed of the flick is slow, 
“NO” is determined in the step S35, and therefore, the lock 
screen is displayed again, and accordingly, the displaying 
position of the lock object Ob returns to its home position. 

Furthermore, if “YES” is determined in the step S35, that 
is, if the cancelling operation of the lock state is performed, 
the processor 30 turns the lock flag 340 offin a step S37, and 
displays the standby screen in a step S39, and then, terminates 
the lock controlling process. That is, if the cancelling opera 
tion is performed, the lock state is canceled, and the function 
displaying area 62 of the display 14 becomes to display the 
standby screen as shown in FIG. 4(C). 

In this embodiment shown, since the above-described pro 
cessing are performed, the user can easily perform a desired 
function through a touch operation. 

In addition, in the mobile phone 10 of this embodiment 
shown, other than the mail function, a short message service 
(SMS) function, a first blog function for performing an 
upload and reading of the message, and a second blog func 
tion that the number of the characters of the message is 
limited can be performed. Then, the mail function, the short 
message service function, the first blog function and the sec 
ond blog function may be collectively called as “message 
function'. 

For example, in a case that a message is received by the 
short message service function, in the notification table, a 
reception time and a sender name of a newly-arrived message 
are recorded as the notification information, and as the addi 
tional information, a part of a text of the newly-arrived mes 
sage is recorded. Furthermore, in the notification information 
N for the newly-arrived message displayed on the display 14, 
as similar to the notification information N3 of the newly 
arrived mail, a reception time and a sender name are included. 
Then, if the touch position is included in a displaying domain 
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of the notification information N after touching the lock 
object Ob, a part of the text of the newly-arrived message is 
displayed as the additional information, and if the touch is 
released from the lock object Ob, the lock state is canceled 
and a short message service function is performed Such that 
the details of the newly-arrived message are displayed. Thus, 
in this embodiment shown, if the message is received by the 
mail function or the short message service function, it is 
possible to send a reply without cancelling the lock state. In 
addition, in other embodiments, the notification information 
N for the short message service function may include only 
either the reception time or the sender name. 

Furthermore, with referring to FIGS. 14(A)-14(C), if a 
notification that a newly-arrived comment is contributed 
against an uploaded article, in the notification table, a contri 
bution time and a name of contributor of the newly-arrived 
comment against the uploaded article are recorded as the 
notification information, and as the additional information, a 
part of the newly-arrived comment is recorded. Furthermore, 
in the notification information N4 of the newly-arrived com 
ment in the first blog function, the contribution time (15:25) 
and the contributor name (XXX) are included. Then, the 
touch position is moved within a displaying domain of the 
notification information N4 after the lock object Ob is 
touched, a part (Thank you!) of the newly-arrived comment is 
displayed, and if the touch is released from the lock object Ob. 
the lock state is canceled, and the first blog function is per 
formed such that the newly-arrived comment becomes to be 
displayed. In addition, in other embodiments, in the notifica 
tion information N for the first blog function only either one 
of the contribution time or the contributor name may be 
included. 

Furthermore, with referring to FIGS. 15(A)-15(C), if a 
notification that a comment is uploaded in the second blog 
function, in the notification table, a upload time and a name of 
an uploador of the comment are registered as the notification 
information, and as the additional information, a part of the 
comment is recorded. Furthermore, in the notification infor 
mation N5 of the comment in the second blog function, the 
upload time (15:30) and the uploador name (Weather News) 
are included. Then, the lock object Ob is moved within a 
displaying domain of the notification information N5, a part 
(Today's weather) of the comment is displayed, and if the 
finger is released from the lock object Ob, the lock state is 
canceled, and the second blog function is performed Such that 
the uploaded comment becomes to be displayed. In addition, 
in other embodiments, in the notification information N for 
the second blog function only either one of the upload time or 
the uploador name may be included. 

Thus, according to the embodiment, the facility or conve 
nience of the communication utilizing the first blog function 
or the second blog function can be increased. In addition, 
arbitrary notification information N for various kinds of func 
tions can be displayed on the lock screen. 
<Second Embodiment> 

In the second embodiment, the notification information N 
displayed in the lock state is changed to secret displaying. In 
the following, the second embodiment will be described, but 
since except the above matter, the second embodiment is the 
same as or similar to the first embodiment, the duplicate 
description will be omitted. By changing the notification 
information N to the secret displaying, a security character 
istic of the notification information N displayed in the lock 
screen can be increased. 
With referring to FIG. 16(A)-FIG. 16(C), after the lock 

object Ob is touched, if a touch operation that the touch 
position crosses the notification area 72 from a below to an 
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above position, i.e., a secret operation is performed, a secret 
mode is set, and each of the notification information N is 
changed to the secret displaying. For example, if the notifi 
cation information N2 for the unattended (missed) telephone 
call is changed to the secret displaying, instead of the name of 
a calling person, a character string ("Missed call', for 
example) indicating that a notification of the unattended 
(missed) telephone call is displayed. In addition, in a case of 
the notification information N3 for the newly-arrived mail, 
the sender name of the newly-arrived mail becomes not to be 
displayed. 

In addition, in the secret mode, even if the touch position 
enters a displaying domain of the notification information N 
after the touching the lock object Ob, no additional informa 
tion is displayed. Furthermore, even if the touch is released 
from the lock object Ob, the lock state is not canceled and the 
function corresponding to the notification information N is 
not performed. 

In the secret mode, if the above-described secret operation 
is performed again, the secret mode is canceled. In addition, 
in other embodiments, even in the secret mode, if a normal 
cancelling operation is performed, the lock State may be 
canceled. Furthermore, three (3) or more notification infor 
mation are recorded in the notification table, even in the secret 
mode, the scroll operation may be processed effectively. 

FIG. 17 is a flowchart of a part of a lock controlling process 
of the second embodiment. In addition, in FIG. 17 flowchart, 
steps the same as those of the first embodiment are not shown. 

If “NO” is determined in the step S19 of the lock control 
ling process, in a step S51, the processor 30 determines 
whether or not the secret operation is performed. That is, it is 
determined whether or not the secret operation as shown in 
FIG. 16(A) and FIG. 16(B) is performed. If “NO” is deter 
mined in the step S51, that is, if the secret operation is not 
performed, the process proceeds to the step S35. On the other 
hand, if “YES” is determined in the step S51, that is, if the 
secret operation is performed, the processor 30 changes the 
notification information to the secret displaying in a step S53. 
As shown in FIG. 16(C), a name of a calling person is not 
included in the notification information N, for example. Sub 
sequently, in a step S55, it is determined whether or not the 
cancelling operation of the secret mode is performed. For 
example, it is determined whether or not the secret operation 
is performed again. If “NO’ is determined in the step S 55. 
that is, if the cancelling operation of the secret mode is not 
performed, the processor 30 repeats the process of the step 
S55. 
On the other hand, if “YES” is determined in the step S55, 

that is, if the cancelling operation of the Secret mode is per 
formed, the processor 30 changes the notification information 
to the normal displaying in a step S57, and then, the process 
returns to the step S11. For example, the notification infor 
mation N2 and N3 displayed in the secret mode as shown in 
FIG.16(C) returns to a state of FIG. 16(A). 
<Third Embodiment> 

In the third embodiment, a plurality of notification infor 
mation N displayed in the lock screen are displayed while 
being classified by the category. In the following, the third 
embodiment will be described, but except the above matter, 
the third embodiment is the same as or similar to the first 
embodiment, and therefore, a duplicate description will be 
omitted here. By displaying a plurality of notification infor 
mation N displayed with being classified by category, it is 
possible for the user to easily find necessary notification 
information N. 

With referring to FIG. 18(A)-FIG. 18(C), in the lock screen 
of the third embodiment, a plurality of category icons C are 
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displayed in addition to the date and time displaying 70 and 
the plurality of notification information N. The plurality of 
category icons C include an all category icon Ca, a telephone 
category icon Cb, a mail category icon Cc, a short message 
category icon Cd, a first blog category icon Ce and a second 
blog category Cf. A user can classify the plurality of notifi 
cation information N into a category corresponding to an 
arbitrary category icon C by performing a touch operation to 
the arbitrary category icon C so as to display the notification 
information N. 

In addition, since all the notification information N are 
displayed in an initial state, it is rendered a state that the all 
category icon Ca is selected. 

For example, as shown in FIG. 18(B) and FIG. 18(C), if a 
touch operation is performed to the telephone category icon 
Cb, the notification information of the unattended telephone 
call and the automatic answering machine each correspond 
ing to the telephone function are extracted from the notifica 
tion table, and the notification information N1 and N2 are 
displayed in the notification area 72. Furthermore, if a touch 
operation to the telephone category icon Cb is performed, the 
displaying of the telephone category icon Cb is reversed. That 
is, it is possible to understand that a plurality of notification 
information is classified in correspondence to the telephone 
function. 

FIG. 19 is a flowchart of a part of a lock controlling process 
according to the third embodiment. In addition, in FIG. 19 
flowchart, steps the same as or similar to those of the first 
embodiment are not shown. 

If “NO” is determined in the step S15 of the lock control 
ling process, that is, if a scroll operation is not performed, in 
a step S61, the processor 30 determines whether or notatouch 
operation to any one of the category icons C. For example, it 
is determined whether or not a touch operation to the category 
icon C is performed as shown in FIG. 18(B). If “NO” is 
determined in the step S61, that is, if the touch operation to the 
category icon C is not performed, the returns proceeds to the 
step S11. If “YES is determined in the step S 61, if a touch 
operation to the telephone category icon Cb is performed, for 
example, in a step S63, the processor 30 displays the notifi 
cation information N classified by category, and then the 
process returns to the step S11. That is, in a case that the touch 
operation is performed to the telephone category icon Cb, the 
notification information of the unattended (missed) telephone 
call and the automatic answering machine are extracted from 
the notification table, and the extracted notification informa 
tion are displayed in the notification area 72. 

In addition, in the third embodiment, after touching the 
lock object Ob, if the category icon C corresponding to the 
function is selected by the lock object Ob and then the touch 
operation to the lock object Ob is released, the lock state may 
be canceled and the function corresponding to the selected 
category icon C may be performed. 
<Fourth Embodiment> 

In the fourth embodiment, instead of the notification infor 
mation N displayed in the notification area 72, as the notifi 
cation information, a task icon Ta is displayed on the display 
14. In the following, the fourth embodiment will be 
described, except the above-described matter, the fourth 
embodiment is the same as or similar to the first embodiment, 
and therefore, a duplicate description will be omitted here. 

With referring to FIG. 200A), a task icon Ta of a mail 
function is displayed on the display 14. The task icon Ta is 
displayed in the status displaying area 60 if and when a 
newly-arrived mail is received by the mobile phone 10, for 
example. Then, with referring to FIG.20(B) and FIG.20(C), 
if a touch operation to the lock object Ob is performed by the 
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user in a state that the lock state is set, and after the task icon 
Ta of the mail function is selected by the lock object Ob, the 
finger is released from the lock object Ob, a list of received 
mails including the newly-arrived mail is displayed in the 
function displaying area 62. Thus, it is possible for the user to 
cancel the lock state and to perform the function related to the 
task icon Taby utilizing the task icon Ta that is utilized in a 
conventional mobile phone. 

Furthermore, as shown in FIG.20(B), if the task icon Ta is 
selected by the lock object Ob, the displaying of the task icon 
Ta is enlarged in order to make clear that the task icon Ta is 
being selected. 

Furthermore, in other embodiments, a task icon Ta show 
ing an unattended telephone call of the telephone function 
may be displayed in the status displaying area 60. For 
example, if the above-described operation is performed 
against the task icon Ta corresponding to the unattended 
telephone call of the telephone function and the telephone 
function is performed, an incoming call log including the 
unattended telephone call is displayed on the function dis 
playing area 62. 

In addition, the first embodiment to the fourth embodiment 
can be arbitrarily combined with each other, and specific 
combinations will be easily assumed, and therefore, detailed 
descriptions thereofare omitted here. 

Furthermore, in other embodiments, a security setting may 
be employed such that if the cancel operation of the lock state 
is performed, a security Screen requesting entry of a password 
may be utilized. For example, if the cancel operation is made 
to the lock object Ob, on the display 14, a security screen 
shown in FIG. 21 is displayed. Then, if the correct password 
is input on the security screen, the standby screen shown in 
FIG. 4(C) is displayed, but if the erroneous password is input, 
re-input of the password is required. 

With referring to FIG.22, in a case that the security setting 
is made, the lock flag 342 is turned-off in the step S37 of the 
lock controlling process, in a step S71, the processor 30 
determines whether or not the security setting is made. That 
is, it is determined whether or not a flag corresponding to the 
security setting is turned-on. If “NO’ is determined in the step 
S71, that is, if the security setting is not performed, the pro 
cess proceeds to the step S39 to display the standby screen. 
On the other hand, if"YES is determined in the step S71, that 
is, if the security setting is utilized, the processor 30 displays 
the security screen in a step S73, and determines whether or 
not the password is correct in a step S75. That is, the security 
screen shown in FIG. 21 is displayed on the display 14, and it 
is determined whether or not the password input in the secu 
rity screen is correct. If “NO” is determined in the step S75, 
that is, if the input password is in error, the process returns the 
step S73. On the other hand, if “YES” is determined in the 
step S75, that is, if the input password is correct, the processor 
30 displays the standby screen in the step S39. Then, in a case 
that the security setting is performed, even after the lock 
object Ob is released in a state that the lock object Ob is 
included in the displaying domain of the notification infor 
mation N, the above-described security screen is displayed. 
Therefore, in the lock controlling process of other embodi 
ments, steps similar to the steps S71-S75 are inserted between 
the step S31 and the step S33. 

In other embodiments, the lock state may be canceled and 
the application related to the notification information N may 
be performed by a touch operation not using the lock object 
Ob (a predetermined touch operation). For example, in such 
embodiments, if a drug and drop operation (an operation that 
a finger of the user is slid into the lock screen and then 
released in the lock screen after touching a part of the status 
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displaying area 60) in a state that the task icon Ta is being 
displayed in the status displaying area 60 as shown in FIG.20, 
a displaying of the display 14 is changed from the lock screen 
to the notification information screen while the lock state is 
maintained. The notification information N corresponding to 
the task icon Ta is displayed in the notification information 
screen, if and when the user performs a touch operation to an 
arbitrary notification information N, the lock state is canceled 
and a function related to the notification information N is 
performed. In this case, a drug and drop operation in the lock 
screen and a touch operation in the notification information 
screen are included in the above-described “predetermined 
touch operation'. 

In addition, in the lock controlling process in Such embodi 
ments, the processor 30 determines whether or not the drug 
and drop operation is performed in the status displaying area 
60 in the step S3. If “YES” is determined, the notification 
information screen is displayed in the step S5. Then, instead 
the processing in the steps S11-S29, an additional step deter 
mining whether or not the touch operation is made to the 
notification information N is performed. If “YES is deter 
mined in the additional step, the steps S31 and S33 are per 
formed, and therefore, the lock state is canceled and the 
function corresponding to the touched notification informa 
tion N is performed. However, by displaying a dedicated key 
for cancel the lock state in the notification information screen, 
the steps S35-S39 may be performed after “NO” is deter 
mined in the additional step, the step S35 determining 
whether or not the dedicated key is operated. 

Furthermore, in other embodiments, the notification infor 
mation N may be displayed when the user operates the mobile 
phone 10. For example, if an operation of turning-on the 
power to the display 14 is made, even if the notification 
information is recorded in the notification table, the notifica 
tion information N is not displayed on the display 14 at this 
time. Then, if the user operates the menu key 26, the notifi 
cation information recorded in the notification table is dis 
played on the display 14. 

In order to make the displaying contents of the notification 
information N not be hidden by the lock object Ob, the lock 
object Ob that is moved within the displaying domain of the 
notification information N may be reduced in its size. If the 
lock object Ob is moved within the displaying domain of the 
notification information N, the displaying of the notification 
information N may be enlarged. 

Furthermore, if a telephone call occurs at a time that the 
touch operation is being performed against the lock object 
Ob, the displaying of the lock object Ob is erased, and a 
telephone call responding screen is displayed. In the tele 
phone call responding screen, a responding object for cancel 
ling the lock state and for responding to the telephone calling 
is included. Then, if an operation similar to the cancel opera 
tion against the lock object Ob is performed to the telephone 
call responding object, the telephone conversation starts. 

Furthermore, a function that the notification information 
thereof is to be recorded may include a music player function. 
For example, notification information of the music player 
function includes a name and reproduction time of a piece of 
music being reproduced in the lock state, and the additional 
information may include artist information, jacket image, etc. 

In other embodiments, a function corresponding to SNS 
(Social Network Service) such as Facebook (registered trade 
mark), Mixi (registered trademark) or the like may be 
included in a function that notification information thereof is 
to be recorded. In Such a case, as the notification information 
of the above-described function, the notification information 
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N corresponding to the above-described first blog function or 
the second blog function is displayed in the lock screen. 

Programs utilized in the above-described embodiments 
may be stored in a HDD of the server for data distribution, and 
distributed to the mobile phone 10 via the network. The 
plurality of programs may be stored in a storage medium Such 
as an optical disk of CD, DVD, BD (Blu-ray Disc) or the like, 
a USB memory, a memory card, etc. and then, such the 
storage medium may be sold or distributed. In a case that the 
plurality of programs downloaded via the above-described 
server or storage medium are installed to a mobile phone 
having the structure equal to the structure of the embodiment, 
it is possible to obtain advantages equal to advantages accord 
ing to the embodiment. 
The specific numerical values mentioned in this specifica 

tion are only examples, and changeable properly in accor 
dance with the change of product specifications. 
An embodiment is a mobile terminal having a display 

portion, a touch panel provided on the display portion and a 
detecting portion which detects a touch operation to the touch 
panel, and capable of being set with a lock state restricting 
execution of predetermined processing based on a touch 
operation, comprising: a storing portion which stores notifi 
cation information related to a predetermined function; a 
displaying processing portion which displays in a displaying 
area of the display portion, when the lock state is set, an object 
which accepts a touch operation for cancelling the lock State 
and moves in response to the touch operation, and the notifi 
cation information; a determining portion which determines 
whether or not a touch operation that moves the object to a 
displaying domain where the notification information is 
being displayed, and then is released from the object is 
detected; a cancelling portion which cancels the lock state 
when it is determined that said touch operation is detected; 
and a performing portion which performs a function related to 
the notification information when it is determined that said 
touch operation is detected. 

In the embodiment, a mobile terminal (10: a reference 
numeral exemplifying a corresponding portion in the 
embodiment, and so forth) has a touch panel (16) provided on 
a display portion (14) and a detecting portion (48) which 
detects a touch operation. Furthermore, if a lock state is set, an 
object (Ob) which accepts a touch operation for cancelling 
the lock state and moves in response to the touch operation is 
displayed on the display portion, and predetermined process 
ing based on a touch operation becomes not to be performed. 
A storing portion (46) stores notification information for noti 
fying a newly-arrived mail received by a mail function, for 
example. A displaying processing portion (30, S5) displays 
notification information (N, Ta) of the above-described mail 
function, for example, if and when a power for the display 
portion is turned-on at a time that the lock state is being set. A 
determining portion (30, S29) determines whether or not a 
touch operation moving the object to a displaying domain 
where the notification information being displayed, and being 
released from the object after touching the displaying of the 
object is detected. Then, a cancelling portion (30, S31) can 
cels the lock state and a performing portion (30, S33) per 
forms a function related to the notification information being 
displayed in the displaying domain if and when it is deter 
mined that such a touch operation is performed. 

According to the embodiment, it is possible for the user to 
cancel the lock State as necessary and to perform a function 
related to notification information when he/she confirms the 
notification information displayed in the lock screen. 

Another embodiment is a mobile terminal further compris 
ing an additional information displaying portion which dis 
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plays additional information corresponding to the notifica 
tion information when the object is moved to the displaying 
domain displaying the notification information. 

In this embodiment, the additional information displaying 
portion (30, S25) displays at least a part of a text or body of a 
newly-arrived mail as the additional information in a case that 
the notification information notifies the newly-arrived mail. 

According to the embodiment, the user can determine 
whether or not the lock state is to be canceled and the function 
corresponding to the notification information is to be per 
formed after he/she confirms the details of the notification 
information on the basis of the additional information. 
A further embodiment is a mobile terminal wherein the 

predetermined function includes a message function that 
transmission/reception or reading of a message is performed, 
and notification information corresponding to the message 
function includes at least one of a time that the message is 
received by the message function and a name of a sender, and 
the additional information of the notification information cor 
responding to the message function includes at least a part of 
a text of the message, and the performing portion performs 
the message function Such that details of the message are 
displayed on the display portion. 

In the further embodiment, the message function includes 
a function for transmitting/receiving or reading a message 
Such as a mail, an article for contribution, etc. For example, if 
the message is received, a time that the message is received is 
stored as notification information corresponding to the mes 
sage function. A part of the received message is stored as 
additional information of the notification information. Then, 
the performing portion performs the message function such 
that details of the received message can be displayed. 
A still further embodiment is a mobile terminal wherein the 

message function includes a mail function, and notification 
information corresponding to the mail function includes at 
least one of a time that a newly-arrived mail is received and a 
name of a sender, and the additional information of the noti 
fication information corresponding to the mail function 
includes at least a part of a text of the mail, and the performing 
portion performs the mail function Such that the newly-ar 
rived mail is displayed in a manner that a reply to the newly 
arrived mail can be sent. 

Another embodiment is a mobile terminal wherein the 
message function includes a short message service function, 
and notification information corresponding to the short mes 
sage service function includes at least one of a time that a 
newly-arrived message is received and a name of a sender, 
and the additional information of the notification information 
corresponding to the short message service function includes 
at least a part of a text of the newly-arrived message, and the 
performing portion performs the short message service func 
tion Such that the newly-arrived message is displayed in a 
manner that a reply to the newly-arrived message can be sent. 

According to these embodiments, if the message is 
received by the mail function or the short message service 
function, it is possible to send a reply to the newly-arrived 
mail or message while the lock state is not needed to be 
canceled. 

Another further embodiment is a mobile terminal wherein 
the message function includes a blog function, and notifica 
tion information corresponding to the blog function includes 
at least one of a time that a newly-arrived comment againstan 
article uploaded by the blog function is contributed and a 
name of a contributor, and the additional information of the 
notification information corresponding to the blog function 
includes at least a part of the newly-arrived comment, and the 
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performing portion performs the blog function Such that the 
newly-arrived comment is displayed. 

According to this embodiment, it is possible to increase 
facility or convenience of the communication utilizing the 
blog function. 
A still another further embodiment is a mobile terminal 

wherein the predetermined function includes a telephone 
function, and notification information corresponding to the 
telephone function includes arrival information of an unat 
tended call, and the additional information of the notification 
information corresponding to the telephone function includes 
a telephone number of the unattended call, and the perform 
ing portion performs the telephone function in a state capable 
of sending a call. 

According to the embodiment, it becomes possible to reply 
to the unattended call by omitting an operation for cancelling 
the lock state. 
A still further embodiment is a lock controlling method of 

a mobile terminal (10) having a display portion (14), a touch 
panel (16) provided on the display portion, a detecting portion 
(48) which detects a touch operation to the touch panel, and a 
storing portion (46) which stores notification information 
related to a predetermined function, and capable of being set 
with a lock state restricting execution of predetermined pro 
cessing based on a touch operation, comprising steps of 
displaying (S5) in a displaying area of the display portion, 
when the lock state is set, an object (Ob) which accepts a 
touch operation for cancelling the lock state and moves in 
response to the touch operation, and the notification informa 
tion (N, Ta); determining (S29) whether or not a touch opera 
tion that moves the object to a displaying domain where the 
notification information is being displayed, and then is 
released from the object is detected; cancelling (S31) the lock 
state when it is determined that said touch operation is 
detected; and performing (S33) a function related to the noti 
fication information when it is determined that said touch 
operation is detected. 

According to the still further embodiment, it is possible for 
the user to cancel a lock state as necessary and to perform a 
function related to the notification information when he/she 
confirms the notification information displayed in the lock 
SCC. 

The other embodiment is a mobile terminal having a dis 
play portion, a touch panel provided on the display portion 
and a detecting portion which detects a touch operation to the 
touchpanel, and capable of being set with a lock State restrict 
ing execution of predetermined processing, comprising: a 
storing portion which stores notification information related 
to a predetermined function; a displaying processing portion 
which displays the notification information in a displaying 
area of the display portion when the lock State is set; a deter 
mining portion which determines whether or not a predeter 
mined touch operation to a displaying domain where the 
notification information is being displayed; a cancelling por 
tion which cancels the lock state when it is determined that 
said predetermined touch operation is detected; and a per 
forming portion which performs a function related to the 
notification information when it is determined that said pre 
determined touch operation is detected. 

Although the present invention has been described and 
illustrated in detail, it is clearly understood that the same is by 
way of illustration and example only and is not to be taken by 
way of limitation, the spirit and scope of the present invention 
being limited only by the terms of the appended claims. 
What is claimed is: 
1. A mobile terminal having a display portion, a touch 

panel provided on the display portion, and a detecting portion 
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which detects a touch operation to the touch panel, and 
wherein the mobile terminal is capable of being set with a 
lock State restricting execution of predetermined processing 
based on a touch operation, the mobile terminal comprising: 

a storing portion which stores initial information and addi 
tional information for each of a plurality of notifications, 
wherein each of the plurality of notifications is related to 
one of a plurality of predetermined functions; 

a display processing portion which, when the lock state is 
Set, 
displays, in a first display area of the display portion, 

each of the plurality of notifications, wherein each of 
the plurality of displayed notifications comprises the 
initial information for the notification but not the 
additional information for the notification, and 

displays, in a second display area of the display portion, 
an object which moves in response to a touch opera 
tion; 

a determining portion which detects a touch operation for 
displaying additional information and a touch operation 
for cancelling the lock State, wherein the touch operation 
for displaying additional information comprises moving 
the object over one of the plurality of displayed notifi 
cations, and wherein the touch operation for cancelling 
the lock state comprises moving and releasing the object 
over one of the plurality of displayed notifications: 

a cancelling portion which, in response to a detection of the 
touch operation for cancelling the lock state, cancels the 
lock state; and 

a performing portion which, in response to a detection of 
the touch operation for cancelling the lock state, per 
forms the predetermined function related to the one of 
the plurality of displayed notifications over which the 
object was released. 

2. A mobile terminal according to claim 1, wherein the 
plurality of notifications comprise a message notification, 
wherein the message notification is related to a predetermined 
function comprising a message function by which transmis 
sion/reception or reading of a message is performed, wherein 
the initial information for the message notification comprises 
at least one of a time that the message is received by the 
message function and a name of a sender, wherein the addi 
tional information for the message notification comprises at 
least a part of a text of the message, and wherein the perform 
ing portion performs the message function Such that details of 
the message are displayed on the display portion. 

3. A mobile terminal according to claim 2, wherein the 
message function includes a mail function, wherein the initial 
information for the message notification comprises at least 
one of a time that a newly-arrived mail is received and a name 
of a sender, wherein the additional information for the mes 
sage notification comprises at least a part of a text of the 
newly-arrived mail, and wherein the performing portion per 
forms the mail function such that the newly-arrived mail is 
displayed in a manner that a reply to the newly-arrived mail 
can be initiated. 

4. A mobile terminal according to claim 2, wherein the 
message function includes a short message service function, 
wherein the initial information for the message notification 
comprises at least one of a time that a newly-arrived message 
is received and a name of a sender, wherein the additional 
information for the message notification comprises at least a 
part of a text of the newly-arrived message, and wherein the 
performing portion performs the short message service func 
tion Such that the newly-arrived message is displayed in a 
manner that a reply to the newly-arrived message can be 
initiated. 
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5. A mobile terminal according to claim 2, wherein the 
message function includes a blog function, wherein the initial 
information for the message notification comprises at least 
one of a time that a newly-arrived comment againstan article 
uploaded by the blog function is contributed and a name of a 
contributor, wherein the additional information for the mes 
Sage notification comprises at least a part of the newly-arrived 
comment, and wherein the performing portion performs the 
blog function such that the newly-arrived comment is dis 
played. 

6. A mobile terminal according to claim 1, wherein the 
plurality of notifications comprise a telephone notification, 
wherein the telephone notification is related to a predeter 
mined function comprising a telephone function, wherein the 
initial information for the message notification comprises 
arrival information of an unattended call, wherein the addi 
tional information for the telephone notification comprises a 
telephone number of the unattended call, and wherein the 
performing portion performs the telephone function in a state 
capable of initiating a call. 

7. A lock controlling method of a mobile terminal having a 
display portion, a touchpanel provided on the display portion, 
a detecting portion which detects a touch operation to the 
touch panel, and a storing portion which stores initial infor 
mation and additional information for each of a plurality of 
notifications, wherein each of the plurality of notifications is 
related to one of a plurality of predetermined functions, and 
wherein the mobile terminal is capable of being set with a 
lock state restricting execution of predetermined processing 
based on a touch operation, the method comprising: 
when the lock state is set, 

displaying, in a first display area of the display portion, 
each of the plurality of notifications, wherein each of 
the plurality of displayed notifications comprises the 
initial information for the notification but not the 
additional information for the notification, and 

displaying, in a second display area of the display por 
tion, an object which moves in response to a touch 
operation; 

determining whether or not a touch operation for display 
ing additional information is detected and whether or not 
a touch operation for cancelling the lock state is 
detected, wherein the touch operation for displaying 
additional information comprises moving the object 
over one of the plurality of displayed notifications, and 
wherein the touch operation for cancelling the lock state 
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comprises moving and releasing the object over one of 
the plurality of displayed notifications; and, 

in response to a determination that the touch operation for 
cancelling the lock state is detected, 
cancelling the lock state, and 
performing the predetermined function related to the 

one of the plurality of displayed notifications over 
which the object was released. 

8. A mobile terminal having a display portion, a touch 
panel provided on the display portion and a detecting portion 
which detects a touch operation to the touch panel, and 
wherein the mobile terminal is capable of being set with a 
lock state restricting execution of predetermined processing, 
the mobile terminal comprising: 

a storing portion which stores initial information and addi 
tional information for each of a plurality of notifications, 
wherein each of the plurality of notifications is related to 
one of a plurality of predetermined functions: 

a display processing portion which displays each of the 
plurality of notifications in a display area of the display 
portion when the lock state is set, wherein each of the 
plurality of displayed notifications comprises the initial 
information for the notification but not the additional 
information for the notification, and 

displays an object which moves in response to a touch 
operation; 

a determining portion which detects a predetermined touch 
operation for displaying additional information and a 
predetermined touch operation for cancelling the lock 
state, wherein the predetermined touch operation for 
displaying additional information comprises moving the 
object over one of the plurality of displayed notifica 
tions, and wherein the predetermined touch operation 
for cancelling the lock state comprises moving and 
releasing the object over one of the plurality of displayed 
notifications; 

a cancelling portion which, in response to a detection of the 
touch operation for cancelling the lock state, cancels the 
lock state; and 

a performing portion which, in response to a detection of 
the touch operation for cancelling the lock state, per 
forms the predetermined function related to the one of 
the plurality of displayed notifications over which the 
object was released. 


